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OVERCOME A CITED PUBLICATION 
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PURPOSE OF DECLARATION 

1 I am a co-inventor of the patent application identified above and 
inventor' of the subject matter described and claimed therein, mclud.ng of Claims 
1 7-26, 28-34, and 36-51 . 

2 This declaration is being presented to establish conception and 
reduction to practice of the invention of the patent application identified above in the 
United States at a date prior to November 21 , 2002. 



FACTS & DOCUMENTARY EVIDENCE 

3 Prior to November 21 , 2002, having earlier conceived of the concept 
of a method of forming an imide hydrogen storage material b> ^""9 a h^nde 
and an amide, I submitted a record of invention to the legal de Pa^^Qene^ 
Motors Corporation. To establish the date of concept.on of the .nvento , o f the 
claims of this patent application, the attached record of r^.*™^" 
submitted as Exhibit A. Exhibit A also contains portions rf .? n h ^ n ^" te ^ 
relating to and summarizing the record of invention, whtch was prepared and 



presented before November 21, 2002. The redacted portions of Exhibit A either 
Sisclose dates that are all prior to November 21, 2002 1 or *»£^r8onaI 
confidential information. This document (hereinafter referred to as the : ROI i was^ 
prepared prior to November 21 , 2002; identifies me as a co-inventor, and discusses 
and illustrates our conceived invention. 

4 Prior to November 21, 2002, our invention was reduced to practice 
and experiments were conducted to generate data detailed in Figures ; 1 _and 2 of 
the above identified patent application and in the lab notebook pages de scribing 
experimental details regarding lithium imide systems (attached as ^ABl r <j f 
detailed description of the above identified patent application (at Paragraphs 36-42) 
details how the data was generated to create Figures 1 and 2, respectively To 
establish the date of reduction to practice of the subject matter as claimed li th s 
patent application, Exhibit B contains laboratory test data * 
practice prior to November 21 , 2002. The redacted port.ons of Exhibit B are dates 
that are all prior to November 21 , 2002. 

DECLARATION 

5 As the person signing below: I hereby declare that all statements 
made herein of my own knowledge are true and that all 

information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like _sc .mad le 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent Issued thereon. 

SIGNATURE 



Dated: 



^ ' pl j^L, C D'mVorfnn' 



F. Pinkerton 37 CFR §1.131 Declaration 
U.S.S.N. 10/824,876 



EXHIBIT A 

37 C.F.R. §1.131 Declaration of Frederick E. Pinkerton 
U.S. S.N. 10/824,876 entitled "Imide/Amide Hydrogen Storage Materials and Methods." 



Inter-OrganizaSon 




Research & Development and Planning 



Date: 




.3 



Subj: R&D and Planning Record of Invention File No. GP-302578' 

To: Kathryn A. Marra 

GM Corporation Legal Staff 
300 Renaissance Center 
M.C. 482-C23-B21 

P.O. Box 300 ... 
Detroit, Ml 48265-3000 



Attached is the Record of Invention entitled "Hydrogen Storage Medium in the 
name(s) o?Se^ P. Meisner (430), Frederick E. Pinkerton (430) Martin S. 
Meye (430) Michael P. Balogh (460), and Matthew D. Kundrat (A). 



Carol E. Siino 

Intellectual Property Coordinator 
M.C. 480-106-359 
810/986-2520 



Attachment 



Materials & Processes (430) ^^nfEf^ 
Chemical& Environmental Sciences (460) RECEIVED " 

Aerotek (A) GENERAL MOTORS CORPORATION 



CONFIDENTIAL AND PRIVILEGED 

~ GENERAL MOTORS 



File No. 



CORPORATION 

RECORD OF INVENTION 

^Record ofl—^ 

Invention Title: Hydrogen Storage Medium . : ■ ~ 



Inventor #1 

Name: Gregory 



P. 4 * 



Meisner 



Citizen of: USA 



"First Name Middle M M " ' _ 1- „ ' , n Pnntract 

. XJ MHM GM Employee: g Yes QNo K Salary □ Hourly □ Contract 
Social Security No. VVflBi — .:; 



Home Address- 4660 W. Ellsworth Rd. 

Street 

GM Unit: GM Research and Development Center 



■ Ann Arbor, Ml 



GM Phone No. (8)-226-0626 

Centrex Number 



48103 

Zip Code 
(586>986-0626 



. .,,„„, (Area Code) + Number 

GM Address: 30500 Mound Rd. Warren, Ml 48090 ■ Mail Code: 430^06^ FAXNu-ften SS^^L 

f -i. >i;: ; ; ' Phone No. 

Non-GM Employer: ' — -t — — r 



(Area Code) + Number 



Non-GM Employer Address: 



City and Stale 



Zip Code 



Inventor #2* 
Name: Frederick 



Pirikerton 



Citizen of: USA 



Middle Initial Last Name 

^■■fecM Employee: B Yes □ No 0 Salary □ Hourly □ Contract 
Social Secunty No. iBSirtOT^i -^a.lJR- JJSAP* ' 

Home Address: 52536 Bordeaux Way 
S 

g M unit: GM Research and Development Center 



Shelby Township, MI 
— ' ~~ City and State 



Zip Code 

GM Phone No. (8V226-0661 (586)-986-0661 

Centrex Number (Area Code) + Number 



NjJ*'* ■ — — ^ ^CUUCA nuiuyvi v ' 

GM Address: 3—ndI^W^^ Mad, Code: dSOJO^^ FAXXurcben <&^Z^L 

Y Phone No. 

Non-GM Employer: __ ? 



Non-GM Employer Address: 



Strecl " City and State 

* If there are more than two (2) inventors for this invention use the template at the end of this form. 




CONFIDENTIAL AND PRIVILEGED 

~~~ GENERAL MOTORS 
CORPORATION 



File No. 



RECORD OF INVENTION 

Invention Title: Jj vdrogen Storage Medium : . ~~~ZZZIZZ- 




Meisner 



Citizen Of: USA 



Middle Initial Last Name ^ r-i 

^■M GM Employee: H Yes □ No ^ Salary □ Hourly □ Contract 
Social Security No. jMMMSBmHR — 

HomeAddre^ 4660 W. Ellsworth Rd. ,=i, Arm Arbor, MI 



48103 



Street 



GM Unit: GM Research and Development Center 



Cityar 

GM Phone No. . (8>226-0626 



Zip Code 
(586>986-0626 



Centrex Number (Area Code) + Number 

jnJ w mi^ow Mail Code- 480-106-224; FAXNumben (8)- 7--J.L - Soil 
GM Address: SOSOOJVlmr^^ Mail uooe. ,_ Centrex Number 



Non-GM Employer: 



Non-GM Employer Address: 



Inventor #2 
Name: Frederick 



Phone No. 



(Area Code) + Number 




Social Security No. 
Home Address: 52536 Bordeaux Way 



Middle Initial Last Name 

~ h* Employee: El Yes □ No 12 Salary □ Hourly □ Contract 



Shelby Township, Ml 



gMUnit: GM Research and Development Center 
GM Address: 30500 Mound Rd, Warren, MI 480! 
Non-GM Employer: 



City and State 

GM Phone No. (8V226-0661 (586)-986-066 1 

Centrex Number 



Non-GM Employer Address: 



_ (Area Code) + Number 

Mail Code: 480-106-224 FAX Number (8)-^ - 3g3J_ 

— ~ Centrex Number 

x. Pbone No. 



* If there are more than two (2) inventors for this invention use the template at the end of this form. 



Answer questions 1- completing all of them to the best of yo\ ,a,owledge. 
This invention was first thought of on: flflf H£ . — _ — 



This invention has been or is expected to be disclosed outside GM on: 
This invention has been used or is committed to be used in production on: 
This invention has been offered for sale outside GM on: WA 



Was this invention made while working on a Government Contract? □ Yes £3 No 
If yes, identify the government Contract Mo. N/A 



Identify the product or process in which the invention is incorporated: Hydrogen storage; Fuel Cells 

List all indiv.duals who can provide information about the making of the invention. This list may include individuals who made 
Stephen J. Swarin, and Gary G. Ttbbetts. < 



information,; to#e/e#ent known. v 

7 Robert Jma tnd Karl Opp, Z anorg. Allg., 266, 31 '3 (1951). 

2PhinChen "Hydrogen Storage in Metal Nitride Systems", MRS Spring Meeting, V5. 18 (2002). 



2 of 7 



Answer question 9 thoroughly. 

Describe the invention in sufficient detail so that its nature, operation a*d , 
(Attach drawings, diagrams and further description, when necessary. Mi ^\^ 6d ^Z^ ~ ' 

This hydrogen storage medium is based unon the following general reversible chemical reaction. 

2M*(NH)^-+xH 3 < * if(NH& + tFH,- 

r , i ^ „ j ; m„ kt<, Cn Al TL Fe Zn etc) x is the valence slate of "the metal or average 
■where Mis a metal or mixtures of metals(e.g. Li, Na, Mg, La, Al, ii,re, •* *> " J . , 

^JgenuLrmmed/controlledby the temperature and hydrogen pressure of the storage medium. 

We have demonstrated this hydrogen storage medium in the lithium system LiW #■ H 2 < > LiNH 2 + LiH. 

This system can be formed from a widevariety of starting materials and preparation techniques including but not limited to the 
following: 

J. Mixing an equal molar ratio of lithium amide (UNHJ and lithium hydride (LiH) according to the following reaction. 

LiNHi + LiH < > Li 3 NH + H } 

We have demonstrated this method in the laboratory. pixingyas accomplished using standard ball milling techniques. 

2. Reacting an equal molar ratio of lithium nitride (LijNJ and lithium amide (LiNHJ according to the following 
reaction: 

LijN + LiNHj > 2Li 2 NH 

We have demonstrated this met^ 

3. Evolving ammonia from lithium amide (LtNHJ according to the following reaction: 

2LiNH 7 — » Li 2 NH#NH 3 
We have demonstrated this method in the laboratory. 

4. Hydriding lithium nitride (LijN) according to the - following reaction: 

LijN + 2H 2 > LiNH 2 + 2L0 

This method has been demonstrated in the laboratory, but it produces excess lithium hydride which decreases the 

hydrogen storage capacity of the device. 
The lithium system absorbs hydrogen at temperatures of >145°C and hydrogen pressures of >>J5KPa and desorbs at 
temperatures >J25°C and hydrogen pressures < lOKPa. 

^^^F.ectncal Devices: Include illustrations assigning reference numbers to ^^^ g ^ to » ^ 
SSrrlers in a description that explains how the main elements are connected or related and how they operate. 

Electrical Circuits and Controls: Include circuit diagrams and a functional description. 

rw„t,r Software or Business Processes: Include a flowchart or other step-by step overview. 

one working example of the invention, 
■■■h File Number Csf_ 3 0 ~ 7 f 



I hereby assign this invention to General Motors Corporation 
and authorize General Motors Corporation to file an application on my behalf. 




ENTOR - SIGNATURE 

INVENTOR- SIGNATURE ^ 
INVENTOR -SIGNATURE J/ _ 
INVENTOR - SIGNATURE 



(ALSO, PRINT NAME) 
(ALSO, PRINT NAME) 



(ALSO, PRINT NAME) 



(ALSO, PRINT NAMEK 



(ALSO, PRINT NAME) 



This invention was reviewed and understood by me: 




• . - . • 

Answer the following questions if helpful in describing this Invention 
What benefits will be realized by using this invention? 

The benefit of this invention is a feasible hydrogen storage medium for automotive applications. 



lithium hydride (LiH) system. - - 



to the prior an Thai B overcome by «»•■««■«• w y^,,, tfstogapore framed 

A, ,he 2002 MelerMs Research Soc,e<y ^l^""""^^. „ , hls presenlolm Ping Chen presented her work 
her work on -HYDROGEN STORAGE ^f^^SS. i end lithium hydride (LiH). AO *. 

stavtog if*- (WO «**»*• "'"J 'Z7,7ie Sloe, desorbs hydrogen .0/0™ BM- «* 

m»ri» i» r^ritfe. 0»r >te r ZZ„Z£ZZTi»™cei lUhhm hydride which does McoMae ,0 



Inventor § 3 . 

Citizen of: USA 



Name: Martin 1 Meyer _ 

First Mame Middle Initial Last Name 



Social Security No.' WM WS GM 



Employee: __ Yes □ No __ Salary □ Hourly □ Contract 
Home Address: 24765 Edgemont __ : Souftfield ______ _____ 48034 __ 



Street 



OUA^s, «.^kW K «0 MartCode: 4 8 0-,0»24 FAX Number Sg^^i 



Non-GM Employer — — " {Area Code) + Number 

Non-GM Employer Address: . -rr Zip Code 



Inventor # 4 
Name: Michael 



Balogh 



Citizen of: USA 



First Name 
Social Security No.^ 



Middle Initial . LastNarae 

L GM Employee: 13 Yes fjNo B Salary □ Hourly □ Contract 



Home Address: 22541 Arden Glen, Ct, _____ ]f£^lL__ — — i^odT 



48374 



Si«« City and State 



Phone No. 



Non-GM Employer: _ ■ " (Area Code) + Number 

Non-GM Employer Address: . ■ city and State ' Zip Code 



RECEIVED 

' GENERAL MOTORS CORPORATION 



Inventor #5 

fcr,mrirat Citizen of: USA . ; 

Name: Matthew D. J£»E* : Z Z ' 

FimName • Middle Initial LastNsune 

"^^^^^^^^^^ r> wt mt 48 201-1229 

Home Address: 4709 Second Ave., Apt #33 _ DeU^Ml__^ 

Kn , t fl GM Phone No. (8> &gjfcgg^Zg 

GMUnit: GM Research D evelopment Center _ - — Ccntrcx Number (Area Code) + Number 



GM Address: .JS^mlB^m^ "-<"•= ™tl*™— = ^£ 



Number 



* PhoneNo. (800)865-3591 

Non-GM Employer: AEROTEK j _ : — — - (Area Code) + Number 



33097 Schoolcraft Road \ Livonia, MI 48150 



Non-GM Employer Address: 1 33097 bchooicn^oau . cityandStatc ~~ ' Zip Code 



RECEIVED 

GENERAL MOTORS CORPORATION 
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EXHIBIT B 

37 C.F.R. §1.131 Declaration of Frederick E. Pinkerton 
U.S. S.N. 10/824,876 entitled "Imide/Amide Hydrogen Storage Materials and Methods." 
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